Remarkable economic growth in China has resulted in a change in the diet behavior of adults. This paper examines how changing socio-demographic characteristics, local food availability, and food prices may affect the fat intake among Chinese adults as a result of the economic growth. This paper goes beyond existing studies on the similar topic by two fronts. Instead of using a simple cross-sectional survey, a longitudinal sample of 2242 adults aged 20 and above in 1997 and 2006 was constructed. In addition, we estimated a fat intake equation using the quantile regression model to investigate the heterogeneous effects of the exogenous factors on the fat intake distribution. Results indicate that the fat intake of Chinese adults has increased over time. In particular, the increase in food availability significantly affects the fat intake of the Chinese adults.
Introduction
China has undergone tremendous economic growth over the past few decades with an average annual growth rate of 8%. As a consequence of the rapid growth in per-capita income, the socio-demographic characteristics of Chinese adults have changed accordingly [1] . Economic progress has also led to revolutionary changes in dietary patterns, food consumption and the local food environment; the result has been a radical change in the fat intake of the population [2] . To underscore how the fat nutrient transition of the Chinese citizens may correspond to the economic growth in China is of policy interest since an unhealthy diet accounts for a significant proportion of all deaths and chronic diseases [3] . An excessive intake of fat is associated with heart disease and increased risk of heart attacks; the overconsumption of calories results in an overweight population.
Some economic studies on nutrient demand have employed time series data to estimate price and income elasticity [4] , while others, using the cross-sectional survey, have highlighted the role of socio-economic factors on nutrients [5] [6] [7] . However, far less attention has been paid to the nutrition demand among Chinese adults. Only a few studies have investigated the nutrient transition in China [8] [9] [10] .
Over the past few decades, the prevalence of diet-related disease has increased at an alarming rate in China; as a result, an empirical evaluation of the changes in nutrition demand is both timely and crucial. The objective of this study is to underscore the extent to which food availability and food prices may affect Chinese adults' nutrient consumption in regard to fat intake in the years 1997 and 2006. Special attention is paid to distinguish the differential effects of these factors on the entire distribution of fat consumption by utilizing the quantile regression model. Unlike the evidence based on a crosssectional survey, a longitudinal dataset drawn from the China Health and Nutrition Survey in 1997 and 2006 is constructed. Longitudinal analysis has the advantage to control for unobservable cross-sectional heterogeneity in the fat consumption of adults, and affords more insights into the causal effects [11] .
Data
The data were drawn from the China Health and Nutrition Surveys in 1997 and 2006. Two basic modules are included in CHNS. The individual basis survey contains detailed information on the socio-demographic characteristics and lifestyle behaviors. More importantly, the three-day average consumption of fat intake is calculated according to the nutrient content of various food items that each individual consumes. In addition to the individual survey, there is a community-facility survey which contains detailed information on the local community environment where each individual or household is located. In particular, the number of in-door restaurants, street vendors, and convenience stores in the local area are also included in the community survey data.
We merged the individual survey and the data of community characteristics. We limited our sample to individuals aged 20 and above, and excluded pregnant women during the survey period. A balanced panel dataset was then constructed by selecting respondents who were in both the 1997 and 2006 surveys. After excluding few observations with missing values on some key variables, a final sample consists of 2242 adults.
Built on the findings of previous studies [5] [6] [7] 12] , and consistent with the theoretical framework, the exogenous determinants of the fat intake were subdivided into several categories. The individual characteristics include age and education (four dummies). Consistent with the specification of [13] , the employment status of the respondents was captured by two dummy variables reflecting the intensity of their labor requirements. The heavy labor intense job category includes: mineworkers, lumbermen and farmers, while those in the medium labor intensive job category included drivers and electricians. Since lifestyles were associated with nutrient demand [5, 12, 14] , we defined several variables to indicate if the respondent was a current smoker, had a drinking habit, exercised, and if the adult was covered by the health insurance program.
Annual personal income is specified as total income from various sources, and it was adjusted to 1997 CPI level. In addition, a household wealth variable was specified. Following [15] , this variable was defined based on the first principle component analysis of several household asset indicators, including the ownership of an automobile, color TV, washing machine, refrigerator, air conditioner, etc, and some of the dwelling characteristics. To consider the effects of economic growth on adults' nutrition, it is crucial to include the changes in local food accessibility. This is because China's open market policy increases the food availability in recent years, and the accessibility of food purchases has been shown to have a clear influence on fat intake [16] . Three variables related to food availability in the local area are specified, the number of: indoor restaurants, street vendors, and convenience stores in the local community. Finally, average market prices for beef, pork, chicken, fish, and vegetables in the local area were also included.
Conceptual Framework
To guide the empirical specification, a simple conceptual framework of the fat demand was developed, building on a household production model [17, 18] . Assuming that each adult maximizes the utility which is a function of food consumption and other products. If J different types of food products are available, given the cash constraint, the maximization problem of the representative adult can be shown as:
where f j represents the consumption of food product j, and c is the non-food products. The variable p j is the food price relative to the non-food products. X is the vector of the individual characteristics and local environmental factors, and the variable I represents personal disposable income. After solving the maximization problem, the reduced form of each j th food demand can be shown as:
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Following [4] , we assumed that each unit of food product f j consists of k  unit of fat intake. The demand for the total fat intake (y) can then be shown as:
Substituting Equation (2) into (3), the demand function of fat intake becomes:
Equation (4) forms the basis of the empirical specification. That is, the demand for fat intake is specified as a function of individual income, average food price and other environmental characteristics in the local community, and socio-demographic characteristics of the adult.
Econometric Analysis
Consistent with Equation (4), we empirically specify a demand equation for the fat intake. For each adult i in time period t, we assume that Y it is the fat intake and X it is the vector of time varying variables (such as the price of food commodities in the local community in which each individual lives), T is a time dummy variable which is equal to 1 if it is in year 2006. i  is the individual time-invariant fixed effect. The fat demand function can be shown as:
where ( ,   ) is a vector of the parameters to be estimated, and  is the random error. Note that estimating Equation (5) on a pooling sample will cause inconsistent estimates because the individual time-invariant characteristics ( i  ) is likely correlated with X it . We use the first differencing method to obtain the consistent coefficients [11] . If we subtract year 2006 (t = 2) from year 1997 (t = 1), the differencing equation can be shown as:
where "Δ" represents simple changes from 1997 to 2006.
The parameters β and  in Equation (6) correspond to the same parameters defined in Equation (5), but the estimation problems caused by the i  variable have been eliminated. We call the resulting estimators the first-differenced estimators [11] . Two different estimation methods are used to estimate Equation (6) . The first method is the conventional Ordinary Least Square (OLS) method. Although using the OLS method yields consistent estimates, this method is not sufficient to investigate if the effects of socioeconomic factors are heterogeneous across the fat intake distribution The disadvantage of using the OLS method can be overcome by applying the quantile regression model [19, 20] . The quantile regression model can evaluate the effects of the determined variables on fat intake distribution by different quantiles of the entire distribution. Table 1 contains information on the sample distribution of daily per capita intake of fat in 1997 and 2006. As exhibited, the consumption of the fat of adults increased. On average, the fat intake increased 4.21 g/day (from 68.14 to 72.35). Interestingly, the increase in fat consumption is not homogenous across the entire distribution. The increase in fat intake is more pronounced for the respondents located in the higher percentiles. For With respect to the determinants of fat intake, Table 2 presents the sample statistics of the selected variables in 1997 and 2006, respectively. As expected, time-invariant socio-demographic characteristics such as gender and education levels exhibit a slight change. This is not unexpected in that the same individuals interviewed in these two years sample are included. On the other hand, individual income and wealth increased dramatically due to the country's economic growth. 
Results

Changes in Fat Intake
Determinants of Fat Intake
Results of our estimation of the fat intake equation are listed in Table 3 . For sake of interpretation, we only report the quantile regression results for the 25 th , 50 th and 75 th quantiles. Figures 1 and 2 plot the effects of the significant exogenous determinants on the distribution of fat conditional at all quantiles. In each figure, we plot estimates ranging from 0.05 to 0.95. The shaded area is the 95% CIs calculated by the bootstrap method with 500 replications.
In general, income and wealth as well as local environment characteristics play important roles on fat demand. However, the effects of the determinants vary by quantiles. The effects of personal income and wealth are positively associated with fat consumption. The effect is more pronounced for wealth. One possible explanation of this finding is that when people become rich, they are more likely to eat out and consume more on food away from home.
Given the expressed evidence of a positive association between food consumption away from home and unhealthy diet, a positive effect of income and wealth on fat intake is not unexpected. Interestingly, the effect is more significant for those with rela ively lower fat intake. For t instance, at the 25 th and 75 th percentile, an additional score increase in individual wealth increased fat consumption by 2.77 g/day and 1.59 g/day in 1997 and 2006, respectively. This finding may reflect the fact that people with lower fat intake may also have greater concern regarding their food choice. Therefore, when they have more wealth, they are more likely to choose food with less fat. Results also indicate that people working at more labor intense jobs have greater fat intake. Compared to their counterparts who are unemployed or work in less labor intensive jobs, they have higher fat intake by 2.10 g/day on average. A monotonic effect is also evident over the entire distribution (Figure 1) . The effects are 9.78 g/day and 10.66 g/day at the 25 th and 75 th quantile, respectively. Health insurance coverage is also found significantly associated with fat intake. The fat intake is 5.74 g/day higher for those who have health insurance coverage, and results are robust across the entire distribution. This result may indicate that people who have health insurance programs may have more chance to access health care service. Therefore, they are less likely to be sick or experience under-nutrient. Lifestyles also matter. It is not surprising to see a negative association between exercise and fat intake because exercise can contribute to energy balance. However, the effect is not homogenously across the entire distribution; it is only significant at the higher percentile. Compared to individuals who do not regularly exercise, those who exercise at least once a week have lower fat intake by 5.10 g/day based on the results of the 75 th quantile. The local community condition is significantly related to fat consumption. Results point out that adults living in a community with more indoor restaurants, street vendors, and convenience stores consume more fat. This result is not inconsistent with the previous findings in that food away from home contributes to higher body weight and unhealthy diet. Among the above-mentioned three different types of food fertilities, a stronger effect is revealed for street vendors and convenience stores. Taking the results of the OLS estimation for instance, an additional indoor restaurant, street vendor, and convenience store increase the fat intake by 0.12 g/day, 0.26 g/day, and 0.42 g/day, respectively. This finding may reflect the fact that compared to the in-door restaurants, street vendors and convenience stores provide less healthy food, which is likely to have more fat. Therefore, individuals who live in a community with more street vendors are more likely to access fatty food. Finally, food prices also matter in regard to fat demand. The results indicate that people living in areas with higher vegetable prices are more likely to consume fat, and the effect is more pronounced for people at the higher percentiles. The effect is more pronounced for people in the higher percentiles of the fat distribution. Taking the result of the 75 th quantile for example, a 1 $RMB increase in vegetable price will increase the fat intake by 2.75 g/day. In contrast, lower beef price leads to higher fat consumption. This result is in agreement with the findings of other studies in that lower meat price (such as beef product) results in increased fat intake and the risk of being overweight.
Conclusions
Several studies have focused on the impact on Chinese society of economic growth over the past few decades. However, relatively little is known about the extent to which economic transition may be associated with the changes in nutrition consumption based on the microlevel evidence. The focus of this paper is on the changes in fat consumption in China. We examine how the changing socioeconomic and demographic factors and local community environment may contribute to the change in fat intake of the Chinese adults.
Using a constructed panel data drawn from the China Health and Nutrition Survey in 1997 and 2006, we estimated fat equations using the quantile regression framework. The utilization of the quantile regression method has some advantages to the traditional least squares method. The quantile regression analysis investigates the effects of these determinants on the entire distribution of fat demand, and allows us to distinguish the differential effects of these determinants on the entire distribution. Our study also distinguishes the effects of the change in time-varying socio-demographic characteristics and the change in local food availability and food prices on the change in fat consumption by Chinese adults.
Several interesting findings are revealed in our empirical results. First, time-varying socioeconomic and demographic factors, household characteristics and local community condition are significant determinants of fat consumption. However, their effects do not vary across the entire distribution. Also, the effects of these characteristics vary by year. In general, increased personal income and wealth is positively correlated with increased fat intake. A positive association is also found between health insurance coverage and fat intake. Among other determinants of fat intake, the increase in food restaurants, vendors and convenience stores explain a large proportion of the increased fat intake from 1997 to 2006. Policy implication of these findings is straightforward. To counter the increased obesity and other health-related problems encountered by Chinese adults, better management of the local food environment is necessary.
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